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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable an operation with high 
efficiency, and improve fuel economics and exhaust emission 
control property by providing a plurality of output characteristics in 
an engine. 

SOLUTION: A first engine 1 and a second engine 5 are provided in 
a hybrid vehicle. A mode is switched into three modes of a case 
where only first engine 1 is operated, a case where only second 
engine 5 is operated, and a case where both first and second 
engines 1 and 5 are operated. The first engine 1 having a small 
output is independently used at the time of a low load, a second 
engine 5 having an output larger than that of the first engine 1 is 
independently used in an intermediate load, and both first and 
second engines 1 and 5 are used in a high load, so that three 
engine operating modes are provided. Maximum efficiency regions 
for an engine are generated at three zones so as to improve fuel 
consumption in normal traveling, and improve exhaust emission 
control. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] The hybrid car characterized by said engine having two or more output characteristics in the 
engine for making it run a car, and the hybrid car equipped with the dynamo-electric machine. 
[Claim 2] The hybrid car characterized by changing the engine which is equipped with two or more engines 
and used with a load required for transit in a hybrid car according to claim 1 in order to obtain two or more 
output characteristics. 

[Claim 3] The hybrid car characterized by having the motor generator which can perform the change of a 
drive and a generation of electrical energy for two or more engines of every in a hybrid car according to 
claim 2. 

[Claim 4] The hybrid car characterized by changing the 2 modes of the case where have the engine of the 
two same output characteristics and only one engine is operated in a hybrid car according to claim 2, and 
the case where both engines are operated. 

[Claim 5] The hybrid car characterized by changing the 3 modes of the case where have the engine of two 
different output characteristics and only one engine is operated in a hybrid car according to claim 2, the 
case where only the engine of another side is operated, and the case where both engines are operated. 
[Claim 6] The hybrid car characterized by having two engines, driving the knuckle spindle of a car with one 
engine in a hybrid car according to claim 2, and driving the rear wheel shaft of a car with the engine of 
another side. 

[Claim 7] The hybrid car characterized by having a diesel power plant and a gasoline engine and making the 
exhaust gas of a gasoline engine mix in the inhalation air of a diesel power plant in a hybrid car according 
to claim 2. 

[Claim 8] In a hybrid car according to claim 1, it has a generator and a motor as said dynamo-electric 
machine. The output shaft and motor which connect the crankshaft of said engine and the revolving shaft 
of a generator, and are connected with an axis arm are connected. It has a clutch between the crankshaft 
of said engine, and said output shaft. The travel speed of a car at a low speed in the case of a light load 
Said clutch is made open, mechanical connection is solved, and the torque to said output shaft is 
generated only by said motor, using said engine as a source of power of said generator. In the case of a 
heavy load It is the hybrid car which made said clutch close, connected the crankshaft and said output 
shaft of said engine mechanically, and was characterized by for the torque to said output shaft using said 
engine and said motor together, and only said engine generating it. 

[Claim 9] The hybrid car characterized by having the engine of the Taki cylinder and stopping the gas 
column of said engine with a load required for transit in a hybrid car according to claim 1 in order to obtain 
two or more output characteristics. 

[Claim 10] The hybrid car characterized by changing the air-fuel ratio of the gaseous mixture supplied to 
said engine with a load required for transit in a hybrid car according to claim 1 in order to obtain two or 
more output characteristics. 

[Translation done.] 
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machine. The output shaft and motor which connect the crankshaft of said engine and the revolving shaft 
of a generator, and are connected with an axis arm are connected. It has a clutch between the crankshaft 
of said engine, and said output shaft. The travel speed of a car at a low speed in the case of a light load 
Said clutch is made open, mechanical connection is solved, and the torque to said output shaft is 
generated only by said motor, using said engine as a source of power of said generator. In the case of a 
heavy load It is the hybrid car which made said clutch close, connected the crankshaft and said output 
shaft of said engine mechanically, and was characterized by for the torque to said output shaft using said 
engine and said motor together, and only said engine generating it. 

[Claim 9] The hybrid car characterized by having the engine of the Taki cylinder and stopping the gas 
column of said engine with a load required for transit in a hybrid car according to claim 1 in order to obtain 
two or more output characteristics. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is related with the hybrid car it runs using power with an engine, and the power 

by the motor. 

[0002] 

[Description of the Prior Art] There are an electric vehicle which used the dynamo-electric machine (it is 
called a generator when generating driving force and changing a motor and driving force into power 
hereafter.), an automobile using an internal combustion engine, a hybrid car which combined the internal 
combustion engine, the external combustion engine, and the motor in an automobile, and there is a 
technique indicated by JP.8-98322A JP,7-336810,A, etc. about drive control of a hybrid car. About drive 
control of a hybrid car, there are a series hybrid method which drives a car by the motor using the power 
of the generator driven with the engine, and a parallel hybrid system which compounds engine driving force 
and the driving force of a motor mechanically, and drives a car. Moreover, the series parallel hybrid system 
which compounded both this method is known. For example, in the series parallel hybrid system indicated 
by JP,8-98322,A, it becomes a series hybrid mode by turning off a clutch at the time of low-speed transit. 
At this time, an efficient generation of electrical energy can be performed by making an engine rotational 
frequency high. Moreover, at the time of high-speed transit, it became a parallel hybrid mode by connecting 
a clutch, the torque generated with an engine could be told to the direct-drive ring, and comfortable 
operability is secured. Moreover, in JP,7-336810,A, in order to operate an engine in an efficient field, the 
engine, the motor, and the generator are connected with the epicyclic gear drive which is a differential 
gear. The effect on an engine speed is mitigable by controlling the torque of a motor and a generator, and 
an engine speed by this, even if the run state of a car changes. 
[0003] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional technique, it 
is not considered about the output characteristics of the engine which drives a hybrid car. Engine output 
characteristics are expressed by the engine speed and engine torque at the time of throttle full open 
operation as shown in drawing 10 . In drawing 10 , engine effectiveness is shown as an iso efficiency curve, 
the most efficient field (this field is called a maximum-efficiency field below) exists in the range of a certain 
rotational frequency and torque, and about 30% of effectiveness is acquired in this maximum-efficiency 
field in the conventional gasoline engine for automobiles. However, a maximum-efficiency field is narrow 
and whether an engine can be made to operate in a maximum-efficiency field can call it the key point of 
improvement in a fuel economy or exhaust air purification nature. In JP,8-98322,A and JP, 7-33681 0,A, in 
order to use this maximum-efficiency field as much as possible, the above works are carried out, but since 
a maximum-efficiency field is very narrow, in various car transit modes, it is difficult to operate an engine 
in a maximum-efficiency field. In the conventional example, it is necessary to operate in that engine 
efficiency gets worse reluctantly or, in order for change of a car run state to make effect hard to affect an 
engine, it is necessary to enlarge the capacity of a motor and a generator, and a fall, the volume, and 
weight increase of engine efficiency are caused, and the room of an improvement is left behind also about 
a fuel economy or exhaust air purification nature. 

[0004] Then, it can operate at high effectiveness and the purpose of this invention is to offer the hybrid 
car which can improve a fuel economy and exhaust air purification nature. 
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[0005] 

[Means for Solving the Problem] Two or more output characteristics are given to said engine in the engine 
for making it run a car, and the hybrid car equipped with the dynamo-electric machine. Thereby, two or 
more engine maximum-efficiency fields can be obtained (two or more fields where effectiveness becomes 
high are made into the field where effectiveness is low). By the ability of two or more maximum-efficiency 
fields to be obtained, a wide range maximum-efficiency field can be obtained and improvement in fuel 
consumption and exhaust air purification can be attained. 
[0006] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, referring to 
a drawing. 

[0007] Drawing 1 is drawing showing the hybrid car of one example by this invention. 
[0008] First, a configuration is explained. 

[0009] The clutch 3 which opens and closes the mechanical connection between the first engine 1 whose 
configuration of the hybrid car of this example is internal combustion or an external combustion engine, the 
first motor generator 4 which drives by exchanging the power from a dc-battery 1 7 and generating 
electricity, and the crankshaft 2 of the first engine 1 and the first motor generator 4 exists. Moreover, the 
clutch 10 which opens and closes the mechanical connection between the second engine 5 which is 
internal combustion or an external combustion engine, the second motor generator 7 which drives by 
exchanging and generating the power from a dc-battery 17, and the crankshaft 6 of the second engine 5 
and the second motor generator 7 exists. A single is sufficient as a dc-battery 17, and they may be 
arranged. [ two or more ] The first motor generator 4 and second motor generator 7 are connected through 
a differential gear 20, a clutch 8 and a clutch 9, a brake 18, and a brake 19. A differential gear 20 is an 
epicyclic gear drive connected with an engine 1, an engine 5, and an output shaft 1 1, and the running 
torque of an engine 1 can be transmitted to an output-shaft 1 1 and motor generator 7 side, and it can 
transmit the running torque of transfer or an engine 5 to an output-shaft 1 1 and motor generator 4 side. 
The differential gear between which the other fluids of an epicyclic gear were made to be placed is 
sufficient as a differential gear 20. Moreover, although a clutch and a brake open and close intermittently, it 
may have the extent slip which is a file plate etc. A clutch 8 and a clutch 9 may open and close mechanical 
connection to the second motor generator and the input shaft of a differential gear 20 for a start, and said 
clutches 8 and 9 may be hydraulic couplings. The first engine 1, second engine 5, first motor generator 4, 
and second motor generator 7 are cooled by the cooling water cooled by the radiator 15. Moreover, a 
cooling system may be arranged for every engine and motor generator, and may share the engine of 
arbitration, and the cooling system of a motor generator. Moreover, the first engine 1, second engine 5, first 
motor generator 4, and second motor generator 7 are controlled by the controller 16 which is a control 
unit. Moreover, a controller may be arranged for every engine and motor generator, and may share the 
engine of arbitration, and the control system of a motor generator. The output of a differential gear 20 is 
outputted from an output shaft 1 1, is inputted into a change gear 12, is transmitted to a tire 14 from an 
axis arm 13 through a differential gear 21, and generates driving force required for transit of a car. A 
change gear 12 may be a nonstep variable speed gear, and may be a change gear of the owner stage which 
consists of the gear trains. Moreover, when a ** ratio is controllable by the differential gear 20, you may 
not be. 

[0010] Although the engine of isomorphism is sufficient as the first engine 1 and second engine 5, they are 
used as the engine with which output characteristics are different by this example. The output 
characteristics of the first engine 1 are shown in drawing 3 (a), and the output characteristics of the 
second engine 5 are shown in drawing 3 (b). Drawing 3 (a) and (b) make it as an engine speed at an axis of 
abscissa, make them engine torque at an axis of ordinate, and show the torque curve at the time of engine 
throttle full open, and the engine iso efficiency curve. As for an engine, a certain engine speed and the 
maximum-efficiency field of a certain torque where engine efficiency serves as max by the way exist. In 
others, effectiveness worsens for every iso efficiency curve in the field in which the maximum-efficiency 
field in drawing serves as a fuel consumption best. In drawing 3 (a) and drawing 3 (b), the torque outputs at 
the time of throttle full open differ. That is, in drawing 3 (a) and drawing 3 (b), it is the engine with which 
output characteristics differ, and this can be obtained according to engine formats (adjustment of a heat 
cycle, displacement, the existence of supercharge, the number of valve trains, the number of gas columns, 
and others etc.). 
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[0011] Next, actuation is explained. 

[0012] Also in the conventional hybrid car, although operation actuation changes with transit conditions 
(the vehicle speed, load profile initiation, etc.), the description of this example is a point which changes two 
or more engine properties according to transit conditions. 

[0013] What arranged the change of the actuation in this example is shown in Table 1. 

[0014] 

[Table 1] 
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[0015] The hybrid car of this example is changing each actuation expressed in Table 1. As shown in 
drawing 2 , the change of each actuation processes the signal of each sensor (throttle opening, the vehicle 
speed, driving torque, inclination, acceleration, an engine speed, a dc-battery residue, in addition to this) 
which is not illustrated by CPU 16, and guesses the transit situation of a car. Proper operation mode is 
judged from a car transit situation after that, it outputs to each engine, a dynamo-electric machine, and an 
actuator, and operation mode is changed. The sensor raised here may be an example, each sensor 
independent is sufficient as it, and two or more amounts of sensors are sufficient as it. 
[0016] Next, each operation mode is explained. 

[0017] First, it is in motor transit mode drives a motor generator 4 and a motor generator 7 as a motor, and 
it runs as an electric vehicle as the 1st mode. All over Table 1, it becomes numbers 1-5. While making 
actuation as a clutch 3, making a clutch 10 open and solving machine connection in engines 1 and 5, 
clutches 8 and 9 and brakes 18 and 19 are controlled by transit conditions, and torque is transmitted to an 
output shaft. First, when close and a clutch 9 were carried out for the clutch 8 and off (condition of which 
the brake was canceled), and a brake 19 are turned on for open and a brake 18 (the inside of Table 1, 
number 1) (condition to which brakes were applied), an output shaft 1 1 is driven by the torque generated 
with the motor generator 4. Moreover, when close and a brake 18 are set to ON and a brake 19 is set to 
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OFF for open and a clutch 9 (number 2), an output shaft 1 1 drives a clutch 8 by the torque generated with 
the motor generator 7. Moreover, if close and a brake 18 are set to OFF and a brake 19 is set to OFF for 
close and a clutch 9 (number 3), an output shaft 1 1 will drive a clutch 8 by the torque generated in both 
the motor generator 4 and the motor generator 7. If the rotational frequency of motor generators 4 and 7 
and torque are controlled at this time, the rotational frequency of an output shaft 1 1 and torque can be 
changed to a stepless story. In this case, there may not be a change gear 12. Moreover, a generator and 
another side can also be used for which of a motor generator 4 or a motor generator 7, or one of the two 
as a motor in the same condition (numbers 4 and 5). 

[0018] Next, it is the SHIRISU hybrid system (all over Table 1, it is written as S-HEV.) drives a motor 
generator 7 as a motor with the power which drove the motor generator 4 with the engine 1, generated as 
the 2nd mode (it is called the mode 2.), and was generated with the motor generator 4, and it runs with the 
torque of a motor generator 7 (number 10). The mode 2 is used when dc-battery charges run short. 
Moreover, it is also possible to drive a motor generator 4 as a motor conversely with the power generated 
with the motor generator 7, and to run with the torque of a motor generator 4 (number 1 1). 
[0019] Actuation of a number 10 makes a clutch 3 close, and connects an engine 1 and a motor generator 
4. A clutch 10 is made open and solves machine connection in an engine 5. A motor generator 4 is driven in 
this condition, and the first engine 1 is put into operation. Moreover, if open and a clutch 9 are turned off 
for a clutch 8, on and a brake 19 are turned off for close and a brake 18 and a motor generator 4 is 
changed into the role of a generator from a motor, with the engine 1 after starting, a motor generator 4 is 
driven mechanically, and a motor generator 4 will work as a generator and it will generate power. A part of 
power generated with the motor generator 4 is supplied to a motor generator 7, exchanging power with a 
dc-battery, and a motor generator 7 works as a motor and generates torque. An output shaft 1 1 is driven 
by the torque generated with the motor generator 7 (number 10). Moreover, similarly, in a clutch 8, when 
open and a brake 18 are set to OFF and a brake 19 is set to ON, an engine 2 and a motor generator 7 are 
connected [ clutch / 9 / close and ], a motor generator 4 is connected with an output shaft through a 
differential gear 20, and an output shaft 1 1 is driven by the torque generated with the motor generator 4 
(number 1 1). 

[0020] Since the output characteristics of the first engine are considered as the low torque output like 
drawing 3 , whether a generator is driven using one of the first engine 1 and the second engine 5 generates 
electricity with few the first engine 1 and motor generator 4 of fuel consumption, and it makes it run a car 
with a motor generator 7 in this example, although it changes by the design of an engine and a motor 
generator. 

[0021] Next, the 3rd mode (it is called the mode 3.) is the mode driven with both torque generated with 
engine driving force and an engine motor generator. The modes 3 are an engine and the parallel hybrid 
system (all over Table 1, it is written as P-HEV.) of motor concomitant use. 

[0022] The case where only the first engine is first used as an engine is explained. Clutches 3 and 8 make 
close, a clutch 9, and a clutch 10 open. Moreover, a brake 18 is set to OFF and 19 sets to ON (number 12). 
At this time, the first engine 1 generates driving force and a motor generator 4 acts as a generator. The 
driving force which said first engine 1 generates is told to an output shaft 1 1 through a differential gear 20. 
A change gear 12 performs allocation of the vehicle speed and torque. If a change gear 12 is a nonstep 
variable speed gear, even if the vehicle speed changes, an engine speed will be kept constant as much as 
possible. Now, since it is the maximum-efficiency field of the first engine when transit need torque is 
black-lacquered square mark ** in drawing 4 on an output shaft 1 1 as shown in drawing 4 , it runs only 
with the first engine 1. A motor generator 4 generates the power which needs car equipment, and the 
insufficient power of a dc-battery 17 (number 12). At this time, transit need torque increases next, when it 
is the location of trigonum mark **, a clutch 9 is made close, a motor generator 7 is used as a motor by 
setting a brake 19 to OFF, and a part for the torque which ran short with the first engine 1 is compensated 
(number 13). When torque still runs short, a motor generator 4 is also used as a motor and is compensated 
with a part for insufficient torque (number 14). 

[0023] When transit need torque furthermore increases and it becomes square mark ** of void, it becomes 
the maximum-efficiency field of the second engine 5. In this case, it is more efficient to run only with the 
second engine 5. Then, where open and a brake 19 are turned on for a clutch 9, the second engine 5 is put 
into operation with a motor generator 7. After the second engine 5 starts, a clutch 9 is made close and the 
driving force of off, then the second engine 5 gets across a brake 19 to an output shaft 1 1. If a clutch 8 is 
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made open after this and a brake 18 is turned on t connection of the first engine 1 and an output shaft 11 
will be solved, and the first engine 1 will be stopped after that A motor generator 7 generates after that 
the power which needs car equipment and the insufficient power of a dc-battery 17 (number 15). Next, 
transit need torque increases, when it is the location of asterisk *, a motor generator 4 works as a motor 
and a part for the torque which ran short with the second engine 5 is compensated (number 16). When 
torque still runs short, a clutch 8 is made close, a brake 18 is turned OFF, a motor generator 4 is also used 
as a motor, and a part for insufficient torque is compensated (number 17). 

[0024] When transit need torque furthermore increases and it becomes rhombus mark <>, it becomes a 
maximum-efficiency field at the time of both operating the first engine 1 and second engine 5. In this case, 
since the second engine 5 is already operating, where open and a brake 1 8 are turned on for a clutch 8, the 
first engine 1 is put into operation with a motor generator 4. After the first engine 1 starts, the driving 
force with which the clutch 8 was made close and it acted the brake 18 to the torque of off, then the 
second engine 5 as the supercargo of the torque of the first engine 1 gets across to an output shaft 11. A 
motor generator 4 or a motor generator 7 generates after that the power which needs car equipment, and 
the insufficient power of a dc-battery 17 (number 18). Furthermore transit need torque increases, when it 
is the location of asterisk mark *, a motor generator 4 works as a motor and a part for the torque which 
ran short with the first engine 1+ second engine 5 is compensated (number 19). When torque still runs 
short, a clutch 9 is made close, a brake 19 is turned OFF, a motor generator 7 is also used as a motor, and 
a part for insufficient torque is compensated (number 20). 

[0025] moreover — the mode 3 — one of the two of a motor generator 4 and a motor generator 7 — a 
motor — one of the two can already be used as a generator, the time of the first engine being operated — 
clutches 3, 8, and 9 — close and a clutch 10 — open and brakes 18 and 19 — off — carrying out — one 
of the two of a motor generator 4 and a motor generator 7 — a motor — already let one of the two be a 
generator. In this case, the torque in a differential gear 20 is distributed by the load torque of a generator, 
and the rotational frequency to an output shaft and torque can be changed by it. Moreover, when the 
second engine 5 is operated, close and a clutch 9 are set open and clutches 3, 8, and 10 set brakes 18 and 
19 to OFF. Moreover, when the first engine 1 and second engine 5 are both operated, clutches 3, 8, 9, and 
10 are made close, by turning OFF, the torque in a differential gear 20 is distributed similarly, and brakes 18 
and 19 can change the rotational frequency to an output shaft, and torque. 

[0026] The description of this example is the point that two or more engine maximum-efficiency fields can 
be obtained because an engine has two or more output characteristics. Improvement in fuel consumption 
and exhaust air purification can be attained by being able to obtain a maximum-efficiency field wide range 
than the maximum-efficiency field of an engine only with single output characteristics, responding to need 
torque, and operating and stopping an engine by the ability of two or more maximum-efficiency fields being 
obtained. Furthermore, a miniaturization can be attained that what is necessary is just to compensate the 
insufficiency to the transit need torque of each engine with a dynamo-electric machine. 
[0027] Moreover, the change of each engine can be attained and can make it run a car by the motor 
independent by preparing a clutch. Moreover, by change of a load required for transit, it becomes 
independently possible about two or more engines to operate by linkage, and two or more engine maximum- 
efficiency fields can be obtained. 

[0028] Therefore, the mode 1 does not put an engine into operation by torque required for transit of a car, 
but it runs with the driving force of a motor, using a motor generator as a motor, The mode 2 (SHIRISU 
hybrid system) makes an engine the source of power to which a generator is turned, and it runs by 
generating the torque to an output shaft only by said motor, The mode 3 (parallel hybrid system) in which 
use an engine and a motor together and torque is generated is changed. Further in the mode 3 Operation 
of two or more engines can be changed (two or more engines are operated by independent or linkage), 
****** can become possible, two or more engine maximum-efficiency fields can be obtained, and 
improvement in fuel consumption and exhaust air purification can be attained. 

[0029] Moreover, the motor and generator which accompany an engine can be used as the small motor 
generator of one by having the motor generator which can perform the change of a drive and a generation 
of electrical energy for two or more engines of every. Moreover, with individual starting of each engine, and 
a certain engine, the width of face which only a generation of electrical energy controls like torque 
assistance with a certain engine spreads by attaching for every engine. Furthermore, the physique of each 
dynamo-electric machine and weight can be stopped. 
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[0030] Moreover, when it has the engine (an engine 1 and engine 2) of two different output characteristics 
and only an engine 1 is operated like this example, the case where only an engine 2 is operated, and an 
engine 1 and an engine 2, since the 3 modes with the case where it both operates can be changed At the 
time of low loading, the engine 1 with a small output is used independently (an engine 2 stops). At the time 
of an inside load, the engine of a bigger output than the engine 1 of an output can be used independently 
(an engine 1 stops), an engine 1 and an engine 2 can be used at the time of a heavy load, both operating, 
and three engine operation modes can be obtained. For this reason, three places will arise and an engine 
maximum-efficiency field can attain improvement in fuel consumption at the time of stationary transit, and 
exhaust air purification. 

[0031] Moreover, when changing operation of an engine within the time of the change in each mode, or the 
same mode, a clutch is connected and connected, but if this connection is performed suddenly, a shock will 
come out at the time of connection. Therefore, displeasure is given to a passenger. In this example, in case 
a clutch is connected, rotation fluctuation is not given to an output shaft by controlling the engine speed of 
a dynamo-electric machine or an engine at ** which changes two or more engines, but change of a smooth 
engine and engine starting can be performed, without impressing the shock at the time of unpleasant 
connection in a passenger so that an output shaft 11, the engine shaft 2, or the engine speed of 6 may be 
doubled. 

[0032] Although considered as the engine with the output characteristics from which two engines (the first 
engine 1 and second engine 5) differ in this example, you may be the engine with the same output 
characteristics of isomorphism. The output characteristics in that case become two maximum-efficiency 
fields like drawing 5 . Since many number of the engine itself is produced by using the engine of 
isomorphism, cost can be reduced by volume efficiency. 

[0033] Moreover, by sharing at least one of the cooling system of two or more engines, a fuel system, and 
the control systems, a cooling system required for the usual engine, a fuel system, and a control system 
can be realized by expansion of capacity etc., even if an engine becomes plurality, and low cost can be 
realized. 

[0034] Moreover, when the first engine 1 is a gasoline engine and the second engine 5 is a diesel power 
plant, the exhaust gas of the first engine 1 (gasoline engine) may be made to mix in the inhalation air of the 
second engine 5 (diesel power plant). In the case of the gasoline engine, the so-called EGR (Exhaust Gus 
Recirculation) which returns an engine exhaust gas to inhalation of air for exhaust gas purification is 
performed. However, output degradation is large even if it performs EGR by the diesel power plant. 
However, by cooling through a heat exchanger and mixing the exhaust gas of a gasoline engine with the 
inhalation air of a diesel power plant, output characteristics are not sacrificed but purification of a large 
exhaust gas can be performed. 

[0035] By taking such a configuration, although fuel consumption effectiveness is good, it can raise the 
exhaust air purification nature of the diesel power plant which has a problem in exhaust air purification 
nature, and it can improve engine fuel consumption. 

[0036] Next, structural drawing of the 2nd example of this invention is shown drawing 6 . The 2nd example 
obtains [ 1st ] two or more output characteristics with a single engine to the point that the example 
obtained two or more output characteristics with two or more engines. 

[0037] The configuration of the hybrid car of this example exchanges and generates the engine 1 of the 
Taki cylinder, and the power from a dc-battery 17, and the clutch 3 which opens and closes the mechanical 
connection between the first motor generator 4 which drives, and the crankshaft 2 of an engine 1 and the 
first motor generator 4, and the second motor generator 7 exist. The first motor generator 4 and second 
motor generator 7 are connected through a differential gear 20, a clutch 8 and a clutch 9, a brake 18, and a 
brake 19. Although the differential gear 20 consists of epicyclic gears which consist of two input shafts and 
output shafts, the differential gear between which the fluid was made to be placed is sufficient as it. 
Moreover, although a clutch and a brake open and close intermittently, it may have the extent slip which is 
a file plate etc. A clutch 8 and a clutch 9 may open and close mechanical connection to the second motor 
generator and the input shaft of a differential gear 20 for a start, and said clutches 8 and 9 may be 
hydraulic couplings. An engine 1, the first motor generator 4, and the second motor generator 7 are 
controlled by the controller 16 which is a control unit. The output of a differential gear 20 is outputted from 
an output shaft 1 1, is inputted into a change gear 12, is transmitted to a tire 14 from an axis arm 13 
through a differential gear 21, and generates driving force required for transit of a car. As long as a change 
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gear 12 is made, it may be a nonstep variable speed gear, and it may be a change gear of the owner stage 
which consists of the gear trains. Moreover, when a ** ratio is controllable by the differential gear 20, you 
may not be. 

[0038] Actuation is the mode drives a motor generator 4 and a motor generator 7 as a motor, and it runs 
as an electric vehicle as the 1st mode first. It controls clutches 8 and 9 and a brake 18 by transit 
conditions, and transmits torque to an output shaft while actuation makes a clutch 3 open and solves 
machine connection of an engine 1. First, when close is turned off for a clutch 8 and open and a brake 18 
are turned off for a clutch 9, an output shaft 1 1 is driven by the torque generated with the motor generator 
4. Moreover, when open is turned on for a clutch 8 and close and a brake 18 are turned on for a clutch 9, 
an output shaft 1 1 is driven by the torque generated with the motor generator 7. Moreover, if close and a 
clutch 9 are set close and a brake 18 is set to OFF, an output shaft 1 1 will drive a clutch 8 by the torque 
generated in both the motor generator 4 and the motor generator 7. If the rotational frequency of motor 
generators 4 and 7 and torque are controlled at this time, the rotational frequency of an output shaft 1 1 
and torque can be changed to a stepless story. In this case, there may not be a change gear 12. 
[0039] Next, it is the SHIRISU hybrid system drives a motor generator 7 as a motor with the power which 
drove the motor generator 4 with the engine 1, generated as the 2nd mode, and was generated with the 
motor generator 4, and it runs with the torque of a motor generator 7. The mode 2 is used when dc- 
battery charges run short. 

[0040] Actuation makes a clutch 3 close and connects an engine 1 and a motor generator 4. A motor 
generator 4 is driven in this condition, and an engine 1 is put into operation. Moreover, if open is turned on 
for a clutch 8, close and a brake 18 are turned on for a clutch 9 and a motor generator 4 is changed into 
the role of a generator from a motor, with the engine 1 after starting, a motor generator 4 is driven 
mechanically, and a motor generator 4 will work as a generator and it will generate power. A part of power 
generated with the motor generator 4 is supplied to a motor generator 7, exchanging power with a dc- 
battery, and a motor generator 7 works as a motor and generates torque. An output shaft 1 1 is driven by 
the torque generated with the motor generator 7. 

[0041] Next, the 3rd mode is the mode driven with both torque generated with engine driving force and an 
engine motor generator. The modes 3 are an engine and the parallel hybrid system of motor concomitant 
use. 

[0042] Clutches 3 and 8 are made close and make a clutch 9 open. Moreover, a brake 18 is turned off. It 
generates with an engine 1 and the driving force at this time is told to an output shaft 1 1 through a 
differential gear 20. At this time, the driving torque to an output shaft is determined by the load of a motor 
generator 7, and the ** ratio of an output shaft 1 1 to the input shaft of a differential gear 20 is determined 
by adjustment of the load of a motor generator 7. However, since power will drop off so that engine driving 
torque may rotate a motor generator 7 if the driving torque more than the load which can adjust a motor 
generator 7 is given, when an engine torque is large, load-carrying capacity of a motor generator 7 may be 
enlarged, or a brake may be prepared between a differential gear 20 and a clutch. 

[0043] An engine 1 can have two or more cylinders, and can stop a cylinder. The output characteristics of 
the engine at the time of carrying out a gas column pause with the case where all gas column operations 
are carried out come to have two maximum-efficiency fields, as shown in drawing 7 . What is necessary is 
just to complement the insufficiency of transit need torque with motor generators 4 and 7 for between 
these two maximum-efficiency fields, as the 1st example showed. The description of this example is a point 
which obtains two or more engine output characteristics by stopping the gas column of a single multiple 
cylinder engine, and is changed according to transit conditions. If it becomes a close by-pass bulb 
completely while the air-supply-and-exhaust valve of this cylinder that has stopped has stopped, since a 
pumping loss while having stopped does not occur, effectiveness will improve. 

[0044] Therefore, the mode 1 does not put an engine into operation by torque required for transit of a car, 
but it runs with the driving force of a motor, using a motor generator as a motor. The mode 2 (SHIRISU 
hybrid system) makes an engine the source of power to which a generator is turned, and it runs by 
generating the torque to an output shaft only by said motor, In the mode 3, two or more engine maximum- 
efficiency fields can be further obtained by performing a gas column pause of a single multiple cylinder 
engine by changing the mode 3 (parallel hybrid system) in which carry out motor concomitant use with an 
engine, and torque is generated, and improvement in fuel consumption and exhaust air purification can be 
attained. 
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[0045] Moreover, the motor and generator which accompany an engine can be used as the small motor 
generator of one by having the motor generator which can perform the change of a drive and a generation 
of electrical energy for two or more engines of every. 

[0046] Next, the example of this invention is explained [ 3rd ]. Although the structure of the 3rd example is 
almost the same as the 2nd example, it is characterized by changing the air-fuel ratio of the gaseous 
mixture supplied to an engine 1. The output characteristics of the engine at the time of supplying gaseous 
mixture by the case where it supplies by theoretical air fuel ratio, and Lean come to have two maximum- 
efficiency fields, as shown in drawing 8 . What is necessary is just to complement the insufficiency of 
transit need torque with motor generators 4 and 7 for between these two maximum-efficiency fields, as 
the 1st example showed. The description of this example is a point which obtains two or more engine 
output characteristics by changing the air-fuel ratio of the gaseous mixture of a single multiple cylinder 
engine, and is changed according to transit conditions. 

[0047] By taking such a configuration, MEKAROSU, such as friction loss in the cylinder which the gas 
column in the gas column pause engine in the 2nd example which stopped generates and which pumping- 
lost and stopped, is mitigable. In the mode 3, two or more output characteristics can be obtained with a 
single engine by changing operation ********** to the output characteristics which made the air-fuel ratio 
Lean by change of a load required for transit by theoretical air fuel ratio. Moreover, by having a motor, the 
torque and the rotational frequency which run short in case an air-fuel ratio shifts to theoretical air fuel 
ratio from Lean, when a load required for transit changes are suppliable, and since the amount to 
compensate also decreases, a dynamo-electric machine is made small. Therefore, improvement in fuel 
consumption and exhaust air purification can be attained. 

[0048] Next, structural drawing of the 4th example of this invention is shown in drawing 9 . The 4th 
example arranges two engines and motor generator in the 1st example to a car order ring, respectively. 
[0049] The first engine 1 which drives the front wheel 14 of a car, the second engine 5 which drives a 
motor generator 4 and a rear wheel 1 14, and a motor generator 7 are arranged. The same effectiveness as 
the 1st example can be acquired by considering as such arrangement. When the first engine 1 and second 
engine 5 are both operated, it can consider as a four-wheel drive and transit stability can be planned. 
Moreover, by arranging the engine which is a heavy lift before and after a car body, a weight distribution 
[ before and after ] can be made comparable, and performance-traverse ability, such as revolution of a car, 
can be improved. Moreover, the engine arranged forward and backward softens the impact at the time of a 
collision, and contributes also to collision safety. 

[0050] Next, the 5th example of this invention is two or more ****** about the dc-battery which a 
dynamo-electric machine and power exchange. 

[0051] By considering as such a configuration, since there are other dc-batteries when one dc-battery 
stops functioning for a certain reason, operation can be continued also in the unexpected situation. 
[0052] Moreover, as for at least one of two or more dc-batteries, charge and discharge voltage may differ. 
[0053] The capacity of each dc-battery can be determined appropriately and the decrease of weight by the 
miniaturization of a dc-battery can be planned because charge and discharge voltage differs. The dc- 
battery of 12V and the dc-battery of 200V are carried. The dc-battery of 12V For example, a controller, 
Consider as the thing of the electrical potential difference currently used by conventional automobile, such 
as a navigation system and an audio, and since the motor of a hybrid car, and a generator and the various 
electrically powered equipments of engine accompanying (electromagnetism an electric rotary pump, an 
injector, valve train, etc.) are high power Each power resource can be optimized by preparing the dc- 
battery from which the electrical potential difference differed by the role, and total weight can be stopped 
as the dc-battery of 200V is used, in order to make the amount of currents small. 

[0054] at least one [ moreover, ] among two or more dc-batteries — a fuel cell — ** — you may carry 
out. 

[0055] Total weight and cost can be held down by the thing for which the dc-battery from which the 
engine performance and cost differed by the role is prepared — by considering as such a configuration, 
one dc-battery holds down magnitude and cost as a thing of the electrical potential difference currently 
used by conventional automobile, such as a controller, a navigation system, and an audio, and the motor of 
a hybrid car, and a generator and the various electrically powered equipments of engine accompanying 
(electromagnetism an electric rotary pump, an injector, valve train, etc. make a highly efficient fuel cell — 
[0056] Moreover, at least one of two or more dc-batteries may be ahead arranged rather than a car center 
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of gravity, and other dc-batteries may be arranged more back than a car center-of-gravity location. 
[0057] By considering as such a configuration, by arranging two dc-batteries which are heavy lifts before 
and behind the center of gravity of a car, a weight distribution [ before and after ] can be made 
comparable, and performance-traverse ability, such as revolution of a car, can be improved. Moreover, the 
dc-battery arranged forward and backward softens the impact at the time of a collision, and contributes 
also to collision safety. 

[0058] With the above means, the hybrid car which improves a fuel economy and exhaust air purification 
nature with the combination of the internal combustion engine and external combustion engine which are 
the purpose of this invention, and a dynamo-electric machine can be offered. 
[0059] The description of each example stated above is listed below. 

[0060] (1) In the engine for making it run a car, and the hybrid car equipped with the dynamo-electric 
machine, said engine has two or more output characteristics. Thereby, two or more engine maximum- 
efficiency fields can be obtained (two or more fields where effectiveness becomes high are made into the 
field where effectiveness is low). By the ability of two or more maximum-efficiency fields to be obtained, a 
maximum-efficiency field wide range than the maximum-efficiency field of an engine only with single output 
characteristics can be obtained, and improvement in fuel consumption and exhaust air purification can be 
attained. At this time, they are able to extend a maximum-efficiency field, as two or more maximum- 
efficiency fields exist in near mutually. 

[0061] (2) Arrange the clutch or at least one or more hydraulic couplings which open and close mechanical 
connection between the output shafts connected with a dynamo-electric machine shaft-axis arm between 
engine shaft-dynamo-electric machine shafts. By considering as such a configuration, connection to an 
engine shaft and an output shaft can be opened and closed now, and when it is in transit mode a car runs 
in the time of an engine shutdown, it is lost that a motor takes an engine about. For this reason, a motor 
stops receiving MEKAROSU and can miniaturize it. Moreover, possibility that it can operate in the field 
where effectiveness is high becomes high, and an engine can attain improvement in fuel consumption, and 
exhaust air purification. Moreover, it can prevent the torque pulsation at the time of engine starting 
checking propagation and the transit amenity to an output shaft. 

[0062] (3) In order to obtain two or more output characteristics, it has two or more engines and change the 
engine used with a load required for transit. Since it becomes independently possible about two or more 
engines to operate by linkage and two or more engine maximum-efficiency fields can be obtained by 
change of a load required for transit by considering as such a configuration, improvement in fuel 
consumption and exhaust air purification can be attained. 

[0063] (4) It has the motor generator which can perform the change of a drive and a generation of 
electrical energy for two or more engines of every. Thereby, the motor and generator which accompany an 
engine can be used as the small motor generator of one. Moreover, with individual starting of each engine, 
and a certain engine, the width of face which only a generation of electrical energy controls like torque 
assistance with a certain engine spreads by attaching for every engine. Furthermore, the physique of each 
dynamo-electric machine and weight can be stopped. Therefore, improvement in fuel consumption and 
exhaust air purification can be attained. 

[0064] (5) the case where have the engine (an engine 1 and engine 2) of the two same output 
characteristics, and only an engine 1 is operated, and an engine 1 and an engine — change the 2 modes 
with the case where it 2 both operates. At the time of low loading, an engine 1 can be used independently 
(an engine 2 stops), an engine 1 and an engine 2 can be used at the time of a heavy load, both operating, 
and two engine operation modes can be obtained. For this reason, since two engine maximum-efficiency 
fields will be produced and an engine can be operated in one of maximum-efficiency fields, or the field 
where the effectiveness of that near is high, improvement in fuel consumption and exhaust air purification 
can be attained. 

[0065] (6) the case where have the engine (an engine 1 and engine 2) of two different output 
characteristics, and only an engine 1 is operated, the case where only an engine 2 is operated, and an 
engine 1 and an engine — change the 3 modes with the case where it 2 both operates. At the time of low 
loading, the engine 1 with a small output can be used independently (an engine 2 stops), the engine of a 
bigger output than the engine 1 of an output can be independently used at the time of an inside load (an 
engine 1 stops), an engine 1 and an engine 2 can be used at the time of a heavy load, both operating, and 
three engine operation modes can be obtained. For this reason, three places will arise and an engine 
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maximum-efficiency field can attain improvement in fuel consumption at the time of stationary transit, and 
exhaust air purification. 

[0066] (7) Having two engines (an engine 1 and engine 2), an engine 1 drives the knuckle spindle of a car 
and an engine 2 drives the rear wheel shaft of a car. At the time of the heavy load with which an engine 1 
and an engine 2 are both operated, it can consider as a four-wheel drive and transit stability can be 
planned. Moreover, by arranging the engine which is a heavy lift before and after a car body, a weight 
distribution [ before and after ] can be made comparable, and performance-traverse ability, such as 
revolution of a car, can be improved. Moreover, the engine arranged forward and backward softens the 
impact at the time of a collision, and contributes also to collision safety. 

[0067] (8) One engine is a diesel power plant (engine 1), use another engine as a gasoline engine (engine 2), 
and make the exhaust gas of an engine 2 mix in the inhalation air of an engine 1. Although fuel consumption 
effectiveness is good, it can raise the exhaust air purification nature of the diesel power plant which has a 
problem in exhaust air purification nature, and it can improve engine fuel consumption. 
[0068] (9) Share at least one of the cooling system of two or more engines, a fuel system, and the control 
systems. A cooling system required for the usual engine, a fuel system, and a control system can be 
realized by expansion of capacity etc., even if an engine becomes plurality, and low cost can be realized. 
[0069] (10) Control the engine speed of a dynamo-electric machine or an engine to double the engine 
speed of an output shaft and an engine shaft. In case two or more engines are changed, rotation fluctuation 
is not given to an output shaft but change of a smooth engine and engine starting can be performed, 
without making a passenger sense the shock at the time of unpleasant connection. 

[0070] The generator is connected with the engine shaft, a motor is connected with an output shaft, and it 
has a clutch between an engine shaft and an output shaft. The travel speed of a car at a low speed (11) In 
the case of a light load Said clutch is made open, mechanical connection is solved, an engine is made into 
the source of power to which a generator is turned, and the torque to an output shaft is generated only by 
said motor. In the case of a heavy load Said clutch is made close, an engine shaft and an output shaft are 
connected mechanically, and only an engine uses an engine and a motor together and generates the torque 
to an output shaft. By this, when cars are a low speed and low loading transit, it becomes a SHIRISU hybrid 
system, and an engine is operated in a maximum-efficiency field. Moreover, when a car is except a low 
speed and low loading transit it becomes a parallel hybrid system, and by changing operation of further two 
or more engines, by change of a load required for transit, it becomes independently possible about two or 
more engines to operate by linkage, and two or more engine maximum-efficiency fields can be obtained. 
[0071] (12) In order to obtain two or more output characteristics, it has the engine of the single Taki 
cylinder and stop the gas column of said engine with a load required for transit. In order to obtain two or 
more output characteristics, output characteristics can be changed even if it does not use two or more 
engines. For example, it is a six cylinder engine, when cars are a low speed and low loading transit, a 3 
cylinder is stopped, and it operates by the remaining 3 cylinder. Moreover, when a car is except a low 
speed and low loading transit, it operates by 6-cylinder. Thus, when a load required for transit changes the 
gas column to operate by change, two or more output characteristics can be obtained with a single engine. 
[0072] (13) In order to obtain two or more output characteristics, it has a single engine and change the air- 
fuel ratio of the gaseous mixture supplied to said engine with a load required for transit. MEKAROSU, such 
as friction loss in the gas column which the gas column in the above-mentioned gas column pause engine 
which stopped generates by this and which pumping-lost and stopped, is mitigable. When cars are a low 
speed and low loading transit, an air-fuel ratio is made into Lean (thin), and a best-efficiency-point field is 
obtained with low torque, and when a car is except a low speed and low loading transit, it operates by 
theoretical air fuel ratio, and it is made to become a maximum-efficiency field in the place of high torque. 
Thus, by changing an air-fuel ratio by change of a load required for transit, two or more output 
characteristics can be obtained with a single engine. 

[0073] (14) It has two or more dc-batteries which a dynamo-electric machine and power exchange. Since 
there are other dc-batteries when one dc-battery stops functioning for a certain reason, operation can be 
continued also in the unexpected situation. 

[0074] (15) As for at least one of two or more above-mentioned dc-batteries, charge and discharge voltage 
differs. The capacity of each dc-battery can be determined appropriately and the decrease of weight by 
the miniaturization of a dc-battery can be planned. The dc-battery of 12V and the dc-battery of 200V are 
carried. The dc-battery of 12V For example, a controller, Consider as the thing of the electrical potential 
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difference currently used by conventional automobile, such as a navigation system and an audio, and since 
the motor of a hybrid car, and a generator and the various electrically powered equipments of engine 
accompanying (electromagnetism an electric rotary pump, an injector, valve train, etc.) are high power Each 
power resource can be optimized by preparing the dc-battery from which the electrical potential difference 
differed by the role, and total weight can be stopped as the dc-battery of 200V is used, in order to make 
the amount of currents small. 

[0075] (16) Let at least one of two or more dc-batteries be a fuel cell. Total weight and cost can be held 
down by the thing for which the dc-battery from which the engine performance and cost differed by the 
role is prepared — one dc-battery holds down magnitude and cost as a thing of the electrical potential 
difference currently used by conventional automobile, such as a controller, a navigation system, and an 
audio, and the motor of a hybrid car, and a generator and the various electrically powered equipments of 
engine accompanying (electromagnetism an electric rotary pump, an injector, valve train, etc.) make it a 
highly efficient fuel cell. 

[0076] (17) Arrange at least one of two or more above— mentioned dc— batteries ahead rather than a car 
center of gravity, and arrange other dc-batteries more back than a car center-of-gravity location. By 
arranging two dc-batteries which are heavy lifts before and behind the center of gravity of a car, a weight 
distribution [ before and after ] can be made comparable, and performance-traverse ability, such as 
revolution of a car, can be improved. Moreover, the dc-battery arranged forward and backward softens the 
impact at the time of a collision, and contributes also to collision safety 

[0077] (18) In case between two or more maximum-efficiency fields is shifted when it has a motor and a 
load required for transit changes while realizing two or more output characteristics, compensate the torque 
and the rotational frequency running short with a motor. Since there are few the insufficient torque and the 
rotational frequencies which should be compensated with a motor at this time, the dynamo-electric 
machine which accomplishes a motor is made small. 
[0078] 

[Effect of the Invention] Since it becomes possible by having two or more engine output characteristics to 
operate in a maximum-efficiency field in large operational status in the hybrid car which consists of an 
engine and a motor according to this invention, a fuel economy and exhaust air purification nature can be 
improved. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the hybrid car which is the 1st example by this 
invention. 

[Drawing 2] the change of the operation mode of the 1st example by this invention — for this reason, it is 
drawing showing the input from the sensor to be used. 

[Drawing 3] It is drawing showing the output characteristics of the engine carried in the hybrid car which is 
the 1st example by this invention. 

[Drawing 4] It is drawing showing the output characteristics by the mode of each engine carried in the 
hybrid car which is the 1st example by this invention. 

[Drawing 5] It is drawing showing the output characteristics by the mode of the engine of two isomorphism 
carried in the hybrid car which is the 1st example by this invention. 

[Drawing 6] It is drawing showing the configuration of the hybrid car which is the 2nd example by this 
invention. 

[Drawing 7] It is drawing showing the output characteristics by the mode of the gas column pause engine 
carried in the hybrid car which is the 2nd example by this invention. 

[Drawing 8] It is drawing showing the output characteristics by the mode of the Air Fuel Ratio Control 
engine carried in the hybrid car which is the 3rd example by this invention. 

[Drawing 9] It is drawing showing the configuration of the hybrid car which is the 4th example by this 
invention. 

[Drawing 10] It is drawing showing the output characteristics of a common engine. 
[Description of Notations] 

1 — The first engine 3, 8, 9, 10 — Clutch 4 Seven [ — An output shaft, 12 / — A change gear ratio, 13 / 
— An axis arm, 14 / — A tire, 15 / — A radiator, 16 / — A controller, 17 / — 18 A dc-battery, 19 / — A 
brake, 20 / — Differential gear. ] — A motor generator, 5 — The second engine, 1 1 

[Translation done.] 



http:/ / www4.ipdl.ncipi.gojp/ cgi-bin/tran_web_cgi_ejje 



2006/07/12 



THIS PAGE BLANK tusrro) 



(19) B*B#ff/r (JP) (12) & H ^ fj^ ^ ^ (A) 



(ll)ftff 

1-311137 

(43)&0BB ¥j£ll¥(1999) 11/19 B 



owe* f i 

F 0 2 D 29/02 D 
B6 0K 17/356 
B6 0L 11/14 

3 0 1 F 0 2 D 21/08 3 0 1 Z 

25/00 

mmmvmo ol o£i2H) 



(2i)ms#^ 


^81^10-118197 


(71)fflfSA 


000005108 










(22) {BIBB 


¥f£l0*P(1998)4/!28B 










(71)fflKA 


000232999 
















312 ^«i^?>fcS«:^miiS«2477#«fi 






















































(74)ftSA 


#g± *ju mm 











(54) MMyF* 



(57) 

[HIS] x>^><h^-^5j££/W:/U y K<UC 



(51) IntCl. 6 
F 0 2 D 29/02 
B60K 17/356 
B60L 11/14 
F 0 2 D 21/08 
25/00 




(2) 



WH¥1 1-311137 



[»HF»*©«BI] 

T\ 2^(DHbffi*4#tt<BX>S*>£<B*., — OC0X> 
^>^S:I6t5«^i:, ]^;&<BX>v>S:jt&r£> 

U y F*o 

T\ 2 0<D*fc3ffiA4$te<DX>S>>£fli*.* -*<7>X 
(te*r£«-&<h, H*(Z)X>>?>*3IC'rS»'&t©3 : E 

- FSr^o^sciit^ifa^-r^A-f yj ^ f* q 

T, 2O<0X>v*>SHi;^ ^^tf)X>^>T#r^<£>i!u 

^M^igifju te*©x>i?>if*w<o«iiiiiiSK»-r 

5^tSft«i:t5/W^iJ y F* 0 

T, ■tV— if^x>v>(h*y U >x>>?>«h&«A, 
#y »j >x>v><7)^ffi^x^^V--if;i/X>^>(D®: 
A£^C^A£i±£^<h£#M£T£A<:/U *y F*o 

T, fflE0te««£bT38««£^-*£*«M., ME 

x>^>cz)^^>^w^^s«cDiPie$ai^^**gb> * 
tttt^aue^n^tB^ttt^-^^srajfsu, mex> 

>y 5P £ H b T^MKJSS ilHx > v > S ME 

><E>^, fcb<raMEX>^><hWE^-^££#JBb 
T»ftnctt»ttl/ft;W^U *y F*o 
[B*3H9 3 k:E«©A>r^U >y 

MM1 0] 1 ICE«©A< ^ F*(C43^ 



Ct*»*tt5/wyj ^ F*o 
[0 0 0 1 ] 

[*W©«r*ft«»»3 x^i/fcJ:****:*-* 
k:J:-5»*t*ffl^T3tffi-*A-f^U >y K*KBT 

[0 0 0 2] 

*&A>f 7»J >y F*&<!:***D, /W^U *y F 

368io^4i*»K:wi*anfca«36«**, A>r >y f 

iHttC^bTWSBBtS/^ l/JVA-f yj >y F 
20 *SC4:**»*. Cc^^^^m^bfcS/'J-X ■ 

■¥8-98322*4i*HE*SnT^*^U-X ■ 
;i//W^J >y F^Tte, ^^y^^yt^^^Ccfc 

d i&m^nmz v u -xv w y >j >y F^-F^&a. - 

5P£SSrt £C<hTV^ WWW:/U y K^-Htfto 
so 336810^^*Ttt, X>^>£^P<&&^®«T5II£1- 

[0 0 0 3] 

mwfim®:i<£o t-r&mm] b^b^e_LE«£* 

SSTIi, A^^U ^y F**«HKrT §x>y>oaiM 
ttlct5^TElt*nTl^^. x>>?><0{±i^#14^ 
40 0 10 tC^Tct^JCXP^y F^M51teB#cDX>v>lEl 
gSiX>y>hJ^l:J;oT*^t)$tl^o 01 0* 

<, X>y>^i«IfeK«$t§:i^Tt^ 
^^¥8-98322^-, »W¥7-336810*4i* 



asarstt^M^ff^— kic&^t, x>>*> 
<r*fc»K:, t-^Rtf5B««o*B**Slft;-r** 

[0 0 0 4] f.t*ii(7)g&5H iS^^aHST 10 
[0 0 0 5] 

x>s;>©*H»***t**»*£ 

[0 0 0 6] 

T, Bffi*#iHLfcj&*&Sig§r*. 
[0 0 0 7] H1H *5MUfcJ;£— *»«CD;wy>j 

[0 0 0 8] sr. ifi6l:oiiTR«tS. 

[0 0 0 9] *Sim©A>f ^ U y K*0>«j£tt, i*g«R 
t)L<liJfi««Tft*«-©i>i;>li l A^U 
17^b«l*^Dif}lTm K»£?T"5S§— 0> 30 

-<0«»S8*«4 t©IIII©aWfl9it«*HHr-5^7y 

<£>x>>>>5£, /tyfyn^sowt^oaoL 

WWifteSrBBEHr^^^u/^l O^ffir^. /ty^U 

mm 4 Rzfm-wmm&mm i &mmmw 2ow?y 

^8&tf£^y^9* yi/-+18Rtfyi/-+19* 40 
iHTifS$n^) 0 i|gl2 0«X>y>liX>y 

>^>l<Z)|g<gh;^*tti*ttii l&cflBM9Btttt7fl9 
ice*. *wax>^>5<&i§jeh;i^£aia(*i is 
tf«»5B««4«»cea-c**. mkj^s 2 0 teiiss 
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iSS2 OOA^Ifi^O^MWiaiScD^lfl^tf 3fc<B-t? 
^— GDX>>>> 1 K^-©X>y> 5 Stf^— <D«» 

f5««4&«*z:©«Bi*««7tt^^xi?i 5fci;^ 

tt#x>$*>* fttt»«tt«»lceBLTfc&<, GE* 
CDX>v>, iitlW^^ftffllTfefiK S 
S-0X>y > 1 a«Sr(Di>^> 5StfS-© 
«»58*B« 4 X S! - ©«ftf6S«l 7 tefSfflg*ET&£ 
3>hD-7l6CcfcoTW$nTl^o Sit, 33> 
hD-7(i§x>yX §t»»«»*l:EtLTfefi 
<, ffiScox>^>, «Bft*««©»J«l***fflbTt) 

[0 0 10] S-M>y> 1 < h^-(DX>> ? >5^|WI 

ffla)x>^>-cfeA^*^ *HSSWT«ai^#tt(7)^^ 

X>y>(hlWI), OX>^> 1 (Om*4#ttSH 
3(a)tC, m=CDX>> ? >5CDttl^4#f4^0 3 (b)tC^: 
To H3(a),(b)H #t*CX>^>0fti&, jafflKX 
>>*><Z) HMdiU X>>?>(7)XD^ h;^MP#CD h 
^^iSStf, X>y>0f»ft8^bT^5. X 
>v>«*^Hie3S. hMO^u5TX>y>'/i 

*^**t^^>«ia2ft^««^fipaErs. H^ofisss 

l:«fiI<ftoTlK. 03 (a) £EI3 (b) Ttt 
0. 03 (a) £03 (b) TtttliA1$tt0SSSX> 

[0 0 1 1] ^CtcKfPJCOliTBttWrSo 

[0 0 12]«(D/W7 , U7F$(:^^Tfe, j£fr* 

[0 0 13] *3llffi«tC*^SB(ifp(D«J0#**SEaU 
fc*>0>**lK:Sr. 
[0 0 14] 
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[ooi5] ^jewigvw ^ K*tt, at 1 

Iteft, ^OOffi) ©fifSCPUUTiB 

[0 0 16] SlC^Ifet-HI^^TRfltS. 

[0 0 17] ST, JBIO^-Htl/T, mi&^«^4 40 

i7^^^9*B8, 7l/-+18Sof f 

tj-^c^Sg) (Si*. ti> ti^Si 

4T5!^bfcN;i/^^cfc-pTli;^ttl l^igSft^tl^o so 



* o n , y V— * 19^of f t 2 ) 

EH, 8S:o f f , yt^—^l 9^o f f fc-f 

^>ch (#^-3) , «»««*4Rtf«»5S««l7a)iaa* 

<^0#> Sift%mil4^^7c7)iHiteS:, h;i/^«r*J«-rs 
Hi* (HI 1 ©gHte*, h;P^*«a»lcaE^S** 

[0018] &\zm 2 <D^- K H 2 (tP#.S<o ) t 

IT, X>^>l-C«»56««4*K»LxT«**fr 
«i&56««4T5S*Ufc«*T«lft5S«ai7S: ; E- 

-X/W^'J^rM (SI *TiSS-HEV<t^f2b 
TVi*. ) T^>^> (S^l 0) . t-H2B;t7fU* 

7 TMbfci/jTliIli4 ^^-^ t bTlgffij 
U ttl(i%S«4(^h;i/^**c^ff-rsiiifcpIt6T*4 



1 1 ) o 

[00191 wi o&mmt. f^v^s&mti,. 
x>v>i t«»«a«4sjie-r4. ion 

BtLX>s;>5t0««i»i#< B C<0«SgT®Ij(i 

i7^y^8S:BB, ^^^^9*H, ?l/-^18^o 
n, 9£o f f U «i»l«4* ; E-^* 

e>56«a©s»j^^jE*rntf, $&fMgG>x>>?> i fcj; 

oT«»£tt*4tt««WlC«»Sft, «M%««4tt 
^ttSilTlt, «;fc*fB£-f*. ttSt£&««4T9B 10 
± Lfcffi Att— SUA y ^ U £(&1t;tj<Z)^ 0 <h D Sfr^fc 
#S«»K««7fc:#»&£*U «»*««7l«-^t 

18«of f, 9feontLt|§lt X> 

1 ) o 20 

[0 0 2 0 ] ©X>^>1, »r©X>^>5©t* 

fB««4K:«fcoT36*u «»f8«mK<fcoT*ffi* 

[0 0 2 1 ] 3 CO^e- K (^E— K 3 tWZ<o ) 

tt, x>^>o)B»Ai:«»»««T5S*Ufch;^a) 
SJTKIitSt-KTSS, ; E-K3IJX>yX 30 

[0 0 2 2 ] X>y>(i: lT»-0X>y > W$ 

m>fc«^ictH>TK9i-r*. >7vf3, 8 an, ^ 

5^9, *7yfl0li«tt5. Sfc, :7V-* 1 
8(Jof f, 1 9lioni-r^ (#^1 2) . d<£>P#3l 

-(dx>^> i tmmti^^. mm%wm4\±%n 

i*#ilgg2 OSr^LTtti^flijl lfCg^L^tl^o 
{ 9X>>?>[pI^^-^{C'ROctC)^T^o tr>£, ^4 

ff-T*. fBfb%tt«4», *^e P n p(D^g^m^<hA* 
7fUi 7<B*Stt**56«-r* (##1 2) . CCOPt 

*§£\ ^^9£S!£U ZfU— =¥1 9£o f f £L 
T, ffltt«««7*^— *£UT»*vti\ Sg-<OX>v so 
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>lWSLfch^»**i5 (W13) o fntfe 

[0023] $e>ic^ff^sh;i/^^iabTefet<D[zg 

19^onL fcttffiTSliz (OX > v > 5 ^IKil 7 
fCcfcoTS&i&"r^o fg Zl <DX > ^ > 5 L fcge JC , 

^77^ 9^sti, yi—^i 9£o f f t-rntf* 

^-C0X>v?>5T^FJ£Ufe hfrZft&ffi? 
16) o fntfeh^^SLjti^H £^?-8S 

atu 8^o f f (clt, «n%««4 1> 

^^ITIM, ^J£b;i^#£ffi? (#^1 
7) . 

[0 0 2 4] 3^fC^ffi»Sh;^^18bT^«HJO<i: 
S-WX>y> 1 t»-©X>^>5 £ 

^-<OX>^>5^T'TftCjlfe4 J T^^>cDT : , ZvvT 
8&m. 8S:onLfcttiTi-0X>y> 
l^Wli4f;J;oTtelt^ 6 S-(DX>y>l 

o f f (htntf^r©x>y>5© V)V9\zM— ©x> 

i co h;u^**±*snfc««i*^tHAtt i i tee*? 

-?"C0^«l(j§S««4feL<«ffii(i^««7tt, 

seacOf^^m^tA*^^'; 1 7(o^s«**»«-r 
s (#^i8) o zzizfeft&^hJi&tfmmisTT* 

^U^^H3*<OffifiT*ofc«^ «»*«*4tt^E- 
^^Utlt, i-OX>y>l+Sr©X>y>5t 
^UchM»«^ (S^19) . ftlT^FW 

[0 0 2 5] K3Ktt«»5B««4;fttf«»l 
58««7<Z)M-^F€:^-^, fe^fr^^lim^^: 

g-(DX>y>^lg$ntl^i:t, 
^3, 8, 9ttH, ^77fl0OT, 
8, 1 9tto f f tLT*Ift*««4ay:«»K*«7 

Sfc»zi<DX>>?>5^iie$nTV^t 
#tt^7^/^3, 8, 10«BB, ^77^9M, 



9 

-+18, Httof fits. SftS-M>>?>l 

8, 9, lOSrBliU ^U— +18, 19teo 
f f (C-T^d^T, ra«fci6l&S«2 OrtCDh^*^ 

[0026] *mmm<Dwm** x>^>*«a»<z)m^ 
BWi^£jsi;Tx>^>£2re, M$t§-^Ti 

i«M^in^ 0 S6^l3fE««tt#x>>? 
[0 0 2 7] $fc*5y3 L *RttS££fcJ:?K #x> 

[0 0 2 8] Sfctc. *WcD^fT^i^^fci: h^^tdcfco 
T, X>^>ttjfi»-&"T«»«fl«* : E"-^i:UTffl 
^, ^E-^cD|gK^{CckoT^ff'r^> : E- F 1 x> 

h^^&^S^S^E— F 3 W7WWW^U 'V F^ 

<0»<e««jd#*. (*»©x>>?>**aait>L<ttjiiii 

[0 0 2 9 ] «»©x>^>«^, fgi!j> mncD 

t§Ct^tB*§o x>^>SK:3t0ttW"£££ 
T\ &X>S*><&flgi]JMKu feSX>^>TB*«<5 
fr. fc^x>v>T^h;i/^SS3tV^ J;5tcW»-rs 

[0 0 3 0] *&**JIS«<Z)«J;5I^ 2oa>S&5tti# 
*Hrft<DX>v>> (X>v> lStXX>> ? >2) SHiBA* 
X>v?> 1 (DfrW&^Zm&t. X>>*>2(D^jS(6T 

Z>m&£. x>v>l tx>y>2W*IKt5»^i 

«a^<7)/jNS^X>^>l*^»T«ffl (X>>*>2tt 
flcjfc) U 4 > ft^^^m*<^x>^>l c k0 : fo^:^^ 

ia*©x>y>ft*aT«ffl (x>v>imfcit) u 
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fflT*#W*T*, 3O0X>v>Mfi^-F£t#3C<>: 

[0 0 3 1 ] Sfc#^-F<D«0#A«f, feKlffl- 
^- KrtTX>yXOlg^0f^^»i:ft:lW77 

10 tB^ttl 1 iX>y>«2 t>L<tt6(OlHie»cS:-&b-& 
££5^, |hHE««, %L<«X>>?><©lEie»[*iWW 
nci^ «»(Dx>>?>&«r)#x.S*tc, 

zmc^^-fiz, xa-x&x>^><^d#A&££x 

[0 0 3 2] **JS«T»2t?<DX>>?> (fg-<£>X> 
y>lS^"©X>y>5) #»ft*ffl*1M**»:3 
X>y>ibt^l)^ I^Cffi^1*tt£^l^<DX> 

20 {£2 0<D«iS^*ffl«<hft£o HS<£X>v>*ffl^£ 

c^tc^o, x>s;>g#©-&»^<ttsn§fc 

[0 0 3 3] *R<0X>5?>©»3jI*, 

S0W*©^< ife l^^r^fflT^c^T, ilS<7)x> 
5>>lc4*fc»Sl*, BUMS*, x>>*>*** 

[0 0 3 4] £fc> ox>s;>i^y>j>i>y 
>T^0. »z:e0X>S?>5rt*5V— 1f;WX>S*>T» 
30 o ©x>S^>l WV'J>X/y» cofiP 

th13X&m-<D3L>z?> 5 irr4— t?;l/X>>*» 
ASICgA^Tfei^o #V 'J >X>>>>(DiI£\ 

#«*x*Wb©fc«>fc, x>s?>©#ffl2fxfc»«icR 

f , l/^^^EGR (Exhaust Gus Recirculation) £f? 
oT^5, — if;i/X>>?>T^EGR^fT^ 

Tt)Hi*ttMT«t^, L*>U flV'J/Xyy/ 

40 [0 0 3 5] C^^ftM^i^uW, «R»«l*tt 

ft^#*iM;tt^iH«<o»*5 s ^-if;px>^>©# 

[0 0 3 6] *tC*^Bj^^2<7)|ISS^J(D^3i^!^l!6 

«ft©X>y>T»fcj£fc»U *-<Z)X>^>T«»C 

[0 0 3 7 ] #J«fl©/Wyu *y K*®WJSH:£ftffi 
C0X>> ? > 1 1 7^b«tA^MDl 

so T^«, ■»«ff'5#-<D«»»««4i, X>v>l 



(7) 

11 

^ 0 ?7y3 L 8Rz£!7 7y^9tem-'. m~ common 10 

ismariT^*. mmmm2 oa)tn*ttta*wn i^«e> 
tjmmhii 3 7)^^>rti 4tces^n, *ps©^fffc 

too38] mm*. £-r> m 1 <d^- k t it, n 

«SI4 K^VIMS 7 i LTBt mm 

fflaMKHi^searr*. ^^^^ssh, * 
^^9£p^ ^u-^i 8^of f mm 

[0 0 3 9] ^2OT-KtLT, Xyyyltl 
»f8ffi«4£ffi»LT58a£fr^ QlbSStttt 4 Trfgffi 40 

[0 0 4 0] »fm. ^5yf3*BiU X>S»1 
t«Bft*««4*a«f dCDttflSTttM9S«fll4« 

^"yv=^9^m. ^^18^onU QlbXttfll4 

i?> i HctoT®a&«ffi«4ttfiB«wtnBiftsn, an so 



«rBB¥l 1-311137 

12 

*««4tt«««tLT»*, mmm 

•5SfT^a^6«8»*««7tc«*&Sn, Vft«««i7 
[0 0 4 1] *Ci3^-Hll x>y>©81At 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] The main driving gear which is a drive system for an automobile and was formed in the main 
powertrain (10), An internal combustion engine (13), a transit clutch (15) and a transit gear (16), and at 
least one driving shaft (17) are established especially. Further Subpowertrain (11), Two or more auxiliary 
machinery (19) which may be arranged at this subpowertrain (1 1) is formed. In the thing of the format that 
the electric machine with which the main powertrain (10) and connection are possible for subpowertrain 
(1 1) with the electric machine, and it operates as a starter generator (20) further is formed Subpowertrain 
(11) has the accessory gear (22) of a proper. A starter generator (20) and connection of this accessory 
gear (22) are possible. Even when the accessory gear (22) and a starter generator (20) are independent 
respectively and they are together the main driving gear (13) — or the main driving gear (13) — the drive 
system for an automobile characterized by the driving shaft (17) of an automobile and connection being 
possible nothing since an automobile is driven. 

[Claim 2] The drive system according to claim 1 in which the driving gear (13; 20; 22) to which the 
automobile was connected each time to the deconcatenation of the main driving gear (13) or the accessory 
gear (22) is possible. 

[Claim 3] The drive system according to claim 1 or 2 by which the main driving gear and the accessory 
gear (22) are internal combustion engines, respectively, and the output of the accessory gear (22) is set up 
smaller than the one half of an internal combustion engine's (13)'s output established in the main 
powertrain (10). 

[Claim 4] The drive system according to claim 1, 2, or 3 by which the accessory gear (22) is connected 
with the starter generator (20) through the change-over clutch (21) for the start. 

[Claim 5] the main driving gear (13) — the drive system according to claim 4 in which the accessory gear 
under actuation (22) and connection are possible for a start. 

[Claim 6] The drive system given [ to claims 1-5 ] in any 1 term by which the starter generator (20) is 
connected with the accessory gear (22) through the middle gear (18) at the main powertrain (10). 
[Claim 7] Said middle gear (18) is connected to the starter generator (20) by the input side, in an output 
side, while a deconcatenation is possible from a car gear (16) through a transit clutch (15) at the main 
powertrain (10), an auxiliary clutch (14) is minded, and it is the drive system according to claim 6 in which a 
deconcatenation is possible also from the main driving gear (13). 

[Claim 8] The drive system according to claim 7 by which the transit clutch (15) prepared in the main 
powertrain (10) at the time of the start of the accessory gear (22) and the auxiliary clutch (14) are opened. 

[Claim 9] The drive system according to claim 8 by which the transit clutch (15) and the auxiliary clutch 
(14) are opened, and the change-over clutch (21) is closed for the direct start of the accessory gear (22). 
[Claim 10] The drive system according to claim 8 by which the auxiliary clutch (14), the transit clutch (15), 
and the change-over clutch (21) are opened for the impact start of the accessory gear (22), and a change- 
over clutch (21) is closed for the first time after accelerating operation of a starter generator (20). 
[Claim 11] temperature detection of the accessory gear (22) — the start process of the accessory gear 
(22) — between a direct start and impact starts — temperature — being related — a change-over — a 
controllable drive system according to claim 9 or 10. 

[Claim 12] The drive system according to claim 7 by which the transit clutch (15) is opened and the 
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auxiliary clutch (14) and the change-over clutch (21) are closed at the time of actuation of the accessory 
gear (22) for the direct start of the main driving gear (13). 

[Claim 13] The drive system according to claim 7 by which the transit clutch (15) is opened, the change- 
over clutch (21) is closed at the time of actuation of the accessory gear (22) for the impact start of the 
main driving gear (13), and an auxiliary clutch (14) is closed for the first time after accelerating operation of 
said middle gear (18). 

[Claim 14] temperature detection of the main driving gear (13) — the start process of the main driving gear 
(13) — between a direct start and impact starts — temperature — being related — a change-over — a 
controllable drive system according to claim 12 or 13. 

[Claim 15] The drive system according to claim 14 to which the starter generator (20) is connected 
together by motor operation also in the time of the direct start of the main driving gear (13), or an impact 
start. 

[Claim 16] Electric control and feed zone (12) which can be operated by remote control for the start of a 
starter generator (20) and a change-over clutch (21) of the accessory gear (22) are minded, and it is a 
controllable drive system according to claim 7. 

[Claim 17] A door contact (26) is minded at the time of disconnection of a driver seat door for the start of 
a starter generator (20) and a change-over clutch (21) of the accessory gear (22), and it is a controllable 
drive system according to claim 7. 

[Claim 18] The drive system given [ to claims 1-17 ] in any 1 term by which transit output need is very 
small, and dc-battery charge comes out enough, and the starter generator (20) is used by electric control 
and feed zone (12) for the drive of an automobile in a certain case. 

[Claim 19] The drive system given [ to claims 1-18 ] in any 1 term by which the accessory gear (22) is 
used for the drive of an automobile when transit output need is small. 

[Claim 20] The drive system given [ to claims 1-19 ] in any 1 term by which the accessory gear (22) and 
the main driving gear (13) are used together for the drive of an automobile when transit output need is 
high. 

[Claim 21] The drive system given [ to claims 1-20 ] in any 1 term by which the starter generator (20) is 
used by motor operation with the accessory gear (22) and the main driving gear (13) for the drive of an 
automobile when the short-time maximum transit output need arises. 

[Claim 22] The drive system given [ to claims 18-21 ] in any 1 term by which selection of the operation 
mode of the main driving gear (13), the accessory gear (22), and/or the automobile driving gear between 
starter generators (20) is performed through electric control and feed zone (12). 

[Claim 23] The drive system according to claim 22 by which selection of operation mode is performed in 
relation to the location of the accelerator pedal of an automobile detected through an accelerator pedal 
sensor (25). 

[Claim 24] Auxiliary machinery (19) can drive mechanically by subpowertrain (11), or is the drive system 
given [ to claims 1 —23 ] in any 1 term which can be driven electrically. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

This invention relates to the drive system for the automobile of a format given in the superordinate- 

concept section of claim 1. 

[0002] 

Background technique By most automobile, the internal combustion engine is formed in the drive system of 
an automobile as a main driving gear. The internal combustion engine is connected with one or more driving 
shafts prepared in the main powertrain through the transit clutch and the car gear. Furthermore, by 
automobile, many auxiliary machinery, for example, a pump, compressors, air conditioners, and electric 
consumption machines, for example, an actuation driving gear, are used increasingly. Such auxiliary 
machinery is operated through the subpowertrain connected with the main powertrain of an automobile. 
[0003] 

Furthermore, in order to decrease environmental pollution, using a hybrid driving gear for an automobile is 
also known. In this case, since an automobile is driven alternatively, the drive system has the both sides of 
an internal combustion engine and an electric machine. Also in this case, the internal combustion engine 
and the electric machine are located in the main powertrain of an automobile, and since only an internal 
combustion engine drives auxiliary machinery in this case, they are used. 
[0004] 

Furthermore, operating the auxiliary machinery formed in the automobile with the main driving gear of an 
automobile through a middle gear based on the Federal Republic of Germany patent application public 
presentation No. 19750497 specification is known. In this case, auxiliary machinery also has the electric 
machine which works as a starter generator. On the other hand, a starter generator operates as an electric 
motor in order to start the internal combustion engine formed in the main powertrain, and it is the purpose 
of the electric supply to an automobile loading power source, and in order to charge the dc-battery which 
is a battery, it operates by generator (electric organ) operation. 
[0005] 

In such a car concept optimized especially about fuel consumption, cutoff of the internal combustion 
engine in the main powertrain at the time of a car halt between the waiting for a signal (engine shutdown), 
i.e., "start stop operation", (idling stop operation), an internal combustion engines cutoff in an engine brake 
phase, or a deconcatenation (Schwung-Nutz-Betrieb), i.e., "flywheel use operation", is especially needed. 
This means the number of start cycles of about 10 times, i.e., 400000 - 600000 times of start cycles, 
compared with the car of common use. These additional start cycles are mainly starts, i.e., the start in the 
warm internal combustion engine of warm-up termination, repeatedly. For this repetition start, little quick 
start of the noise is required especially. In another side, the high generator output to a maximum of 5 times 
is required from the reasons of a degree of comfort by such automobile compared with the car of common 
use. This is supported also by the reason of making it more convenient about fuel consumption for the 
auxiliary machinery which is controlled electrically and operated to operate. In this case, a generator output 
higher than 5kW is desired. Furthermore, this output is partial already required at the time of an internal 
combustion engine's idling, i.e., a crankshaft rotational frequency smaller than 700r.p.m. sake. This is 
unrealizable in the claw pole (pawl form magnetic pole) mold generator of a current general purpose. 
[0006] 
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In order to enable it to fill a start demand and the output request in generator operation using a "starter 
generator", based on the Federal Republic of Germany patent application public presentation No. 19705610 
specification, in order to decrease a start output, "an impact start (Impulsstart)" is used, and using the 
additional starter of succeedingly the common use for very low start temperature is known. 
[0007] 

However, the concept of using a starter generator in order to start the internal combustion engine in the 
main powertrain in cold start operation and start stop operation is very criticality-like in respect of charge- 
and-discharge balance (Ladebilanz). And when the electric output of a loading power source is high, since it 
cannot foresee transit / consumption cycle like which must be conquered, in addition, it becomes the thing 
of a pan. When there is a demand which asks for use of an air conditioner in the condition that the car has 
stopped, a situation becomes much more inconvenient. It is because the compressor for air-conditioning of 
common use must be operated from the dc-battery of an automobile. This needs the structure which the 
cost equipped with a high capacity and the high engine performance requires, and this causes the increase 
inclination of fuel consumption too. 
[0008] 

Furthermore, driving auxiliary machinery with the additional accessory gear formed as a smaller internal 
combustion engine on the Federal Republic of Germany patent application 19852941. No. 4 specifications is 
already proposed. In this case, the starter generator is also contained in such auxiliary machinery together. 
On the other hand, this starter generator is used in generator operation for the electric supply to an 
automobile loading power source, and it is used in order to start the accessory gear in motor operation. 
The main driving gear is started with the accessory gear through a clutch in this case, and a 
deconcatenation is again carried out after that from the accessory gear. 
[0009] 

According to this invention, on the other hand, it is the point of the transit output need of each time about 
the drive system for an automobile, and let it be a target to optimize in respect of the output need for 
driving auxiliary machinery on the other hand. 
[0010] 

Advantage of invention There are the following advantages in the drive system by this invention for an 
automobile which has the description of a publication in the description section of claim 1. That is, even 
when it is independent respectively in order to optimize especially fuel consumption in order that three 
components may optimize the output balance in an automobile using the main driving gear, the accessory 
gear, and a starter generator, the form put together mutually again or the purpose of a transit drive of an 
automobile, or the purpose of the electric supply to auxiliary machinery also becomes usable. If such a 
drive concept is used, especially when middle transit output need is exceeded, an internal combustion 
engine with the big output prepared in the main powertrain can be used, and the internal combustion engine 
of an output especially smaller in order to drive auxiliary machinery can be used. This accessory gear 
works in order to assist the internal combustion engine in the main powertrain, when it worked further in 
order to start the internal combustion engine in the main powertrain, or it works as a transit driving gear 
when output need is low, and very high output need arises (kickdown). If the solution means by this 
invention is used, selection of the optimal operation mode can realize the demand to a degree of comfort, 
for example, the air conditioner which operates also by the car idle state, little quick start of the noise and 
electric high output in a loading power source, and fuel consumption reduced remarkably remarkably at a 
low price rather than the case of the automobile equipped with the hybrid driving gear. Since the drive 
system by this invention enables always flexible a driving gear and loading power-source management, on 
the other hand, it can carry out the dimension arrangement of the dc-battery which is the electric energy 
savings machine of an automobile comparatively small, and can choose the combination which becomes the 
most convenient about the effectiveness and exhaust gas emission of three driving gears at any time. 
[0011] 

The car equipped with the drive system by this invention has the raised operation certainty and the raised 
degree of comfort. Also in the time of failure of the main driving gear, with the accessory gear, although 
migratory [ of a car ] is the scale restricted even if, it is maintained. 
[0012] 

The advantageous modification and the advantageous configuration of this invention are obtained [ two or 
less-claim ] from the description of a publication. 
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[0013] 

In order to avoid that the intercepted driving gear is dragged together, the driving gear in the direction of 
[ which was intercepted ] this is advantageous in the driving gear of the direction to which the automobile 
is connected each time where the main driving gear or the accessory gear is intercepted to a 
deconcatenation being possible. 
[0014] 

So, in respect of phase attachment of the output of three driving gears, the accessory gear is especially 
advantageous in his being another internal combustion engine which has only an output smaller than the 
one half of the output of the internal combustion engine in the main powertrain 
[0015] 

In order to start the accessory gear in such phase attachment, it is advantageous if this accessory gear 
can be connected with a starter generator through a change-over clutch. Furthermore, in order to start 
the main driving gear, it is advantageous if this main driving gear can be connected with the accessory gear 
under actuation. 
[0016] 

A cheap configuration is obtained by connecting the accessory gear and a starter generator to the main 
powertrain through the middle gear. At an output side, force coupling with said middle gear optimal [ the 
starter generator for connecting with the starter generator in the input side, and starting the accessory 
gear through a change-over clutch according to a deconcatenation being possible through an auxiliary 
clutch also from an internal combustion engine, while a deconcatenation is possible from a car gear through 
a transit clutch ] is obtained by the main powertrain. 
[0017] 

temperature detection with the accessory gear — the start process of the accessory gear — between a 
direct start and impact starts — temperature — being related — a change-over — it is advantageous in it 
being controllable. For the direct start of the accessory gear, the transit clutch and auxiliary clutch in the 
main powertrain are opened, and the change-over clutch in subpowertrain is closed. For the impact start of 
the accessory gear, the transit clutch and auxiliary clutch in the main powertrain are opened, and the 
change-over clutch in subpowertrain is shockingly closed for the first time after accelerating operation of a 
starter generator. 
[0018] 

the start process for the internal combustion engine in the main powertrain of an automobile — 
temperature detection — between a direct start and impact starts — temperature — being related — a 
change-over — it is advantageous in it being controllable. In this case, this start process is further 
performed by a starter generator and/or the accessory gear alternatively in relation to temperature. In 
order to carry out the direct start of the main driving gear in the condition that the accessory gear is 
operating, the transit clutch is opened and the auxiliary clutch and the change-over clutch are closed. In 
order to carry out the impact start of the main driving gear in the condition that the accessory gear is 
operating, the transit clutch is opened, the change-over clutch is closed, and after said middle gear 
reaches accelerating operation, an auxiliary clutch is closed for the first time. 
[0019] 

Below, the example of this invention is explained in detail per drawing. 
[0020] 

Explanation of an example The drive system by this invention used for an automobile is shown in the 
drawing. This drive system consists of the main powertrain 10, the subpowertrain 1 1, and the common 
electric common electric control and feed zone 12 that were prepared in the loading power source of an 
automobile. The main powertrain 10 has the internal combustion engine 13 which is the main driving gear, 
the auxiliary clutch 14 prepared in an internal combustion engine's 13 output side, the transit clutch 15, 
and the postposed car gear 16 of common use. The output shaft of the car gear 16 is firmly combined with 
the drive axle or driving shaft 17 of an automobile. The middle gear 18 is formed between the transit 
clutches 15 and the auxiliary clutches 14 which were prepared in the main powertrain 10. This middle gear 
18 has combined the main powertrain 10 with the subpowertrain 11. The compressor for the pump for the 
oil pump for the lubricant circuit of the auxiliary machinery 19 which operates also after the condition or 
car with which the main driving gear was intercepted depending on the case has stopped on the conditions 
of not driving electrically and which should be driven, for example, a cooling water pump, and an automobile. 
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and power steering, and an air conditioner is formed in the subpowertrain 11. Such auxiliary machinery 19, 
a starter generator 20, and the accessory gear 22 may be connected to the subpowertrain 1 1 using the 
gear change gear based on the reasons of a configuration tooth space in order to fit a rotational frequency 
to the optimal operating range good. Moreover, the middle gear 18 may also be equipped with the 
predetermined change gear ratio for this purpose. When auxiliary machinery 19 is driving electrically, the 
mechanical clutch 27 becomes unnecessary. In that case, auxiliary machinery 19 receives energy supply 
through the electric connection 28. Furthermore, the starter generator 20 firmly combined with the middle 
gear 18 is formed in the subpowertrain 11. The accessory gear 22 is connected with this starter generator 
20 through the change-over clutch 21. Another internal combustion engine which has an output smaller 
than the one half of an internal combustion engine's 13 output established in the main powertrain 10 as 
accessory gear 22 is used. Through the electric track, especially, it connects with the auxiliary clutch 14, 
the transit clutch 15, the change-over clutch 21, and the starter generator 20, and electric control and 
feed zone 12 are connected also to auxiliary machinery 19 still more nearly partially. Electric control and 
feed zone 12 are further connected to an internal combustion engine 13 and the accessory gear 22 for 
temperature detection. Furthermore, the battery-type dc-battery 23 which is an electric energy savings 
machine, remote control equipment 24, the accelerator pedal sensor 25, and the door contact 26 prepared 
in the driver seat door of an automobile are connected to electric control and feed zone 12 prepared in the 
loading power source of an automobile. 
[0021] 

Below, the format of the drive system by this invention of operation is explained in detail. Based on control 
with said three clutches 14, i.e., an auxiliary clutch, the transit clutch 15, and the change-over clutch 21, 
the deconcatenation of the middle gear 18 becomes completely respectively possible from a driving shaft 
17 by opening the transit clutch 15 and the auxiliary clutch 14 on the internal combustion engine 13 which 
is the main driving gear on the other hand to another side. So, in the idle state of a car, where the change- 
over clutch 21 is closed (concluded), while generating a current through the accessory gear 22 and a 
starter generator 20, the mechanical output in auxiliary machinery 19 can be sent out. a consumption 
machine electric by this and another consumption machine — it is flexible and the optimal supply is 
attained about consumption. To it, by the time of standard transit operation, auxiliary machinery 19 is 
driven using an internal combustion engine 13 by the main powertrain 10, and if needed, a starter generator 
20 is operated by generator operation, in order to charge a dc-battery 23 (case 1 reference of a table). 
[0022] 

To it, where it was used since the subpowertrain 1 1 drove an automobile in the low loading field of an 
automobile, and the transit clutch 15 was closed in this case and the auxiliary clutch 14 is opened, an 
internal combustion engine 13 is intercepted, and where the change-over clutch 21 is closed, the drive 
output of an automobile is given by the accessory gear 22 (case 2 reference of a table). Thereby, fuel 
consumption saving exceeding 30% compared with operation using the internal combustion engine 13 in the 
main powertrain 10 can be attained about the driving cycle of standardized Europe. 
[0023] 

Similarly in the time of the idling of an automobile, or a low loading field, the accessory gear 22 can also be 
intercepted by intercepting an internal combustion engine 13 in the ****ing boundary condition, for 
example, the charge capacity of a dc-battery 23. Only a starter generator 20 can take over the drive of 
auxiliary machinery 19 by motor operation in the condition that the change-over clutch 21 is open, and the 
auxiliary clutch 14 and the transit clutch 15 are open by this. In such operation mode, the noise of a car, 
and vibration and exhaust gas emission can be remarkably reduced at the time of a halt of a car. 
[0024] 

In the condition that the car is rolling by engine brake operation, according to an automobile loading power 
source and the output need in auxiliary machinery 19, an internal combustion engine 13 and the accessory 
gear 22 are intercepted, and a deconcatenation is carried out through the auxiliary clutch 14 or the 
change-over clutch 21. In this case, the drive of auxiliary machinery 19 and a starter generator 20 is 
succeedingly performed through the transit clutch 15 and the middle gear 18, and a starter generator 20 is 
operated by generator operation for charging a dc-battery 23 in this case (case 4 reference of a table). 
However, when electric output need is high, or when the dc-battery 23 is not fully charged, in addition, the 
accessory gear 22 can also be connected through the change-over clutch 21. 
[0025] 
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When the air conditioner which is one of the auxiliary machinery 19 when the car has stopped, where an 
internal combustion engine 13 is intercepted, i.e., an air-conditioner, wants to operate, mechanical 
actuation or electric actuation is attained by connecting the accessory gear 22. In this case, an air- 
conditioner is electrically operated through the electrical energy which the starter generator 20 was 
operated by generator operation through the closed change-over clutch 21, and the air-conditioner was 
mechanically operated through the subpowertrain 1 1, or was formed in the starter generator 20. At this 
time, the transit clutch 15 and the auxiliary clutch 14 are opened (case 3 reference of a table). The same 
conditions for operating auxiliary machinery 19 correspond, also when a car stops in a signal or the same 
situation (case 5 reference of a table). When auxiliary machinery 19 does not drive mechanically, the 
mechanical clutch 27 is not needed. Instead, energy supply is performed through the electric connection 
28. 

[0026] 

When it is going to accelerate a car from a idle state (the situation in a signal can be compared), it is 
advantageous if a starter generator 20 pays a part of drive output for the noise and exhaust gas reduction 
for the perimeter of a signal. It is because a starter generator 20 works without the noise and exhaust gas 
in that case, it, simultaneously an internal combustion engine 13 and the accessory gear 22 are connected, 
three driving gears of each other are altogether connected through the auxiliary clutch 14 and the change- 
over clutch 21, and the transit clutch 15 is opened at first in this case (case 6 reference of a table). 
Subsequently, a car is made to exercise through the closed transit clutch 15 
[0027] 

When an internal combustion engine's 13 effectiveness is improved based on the addition load of auxiliary 
machinery 19 in the case where connection of an internal combustion engine 13 is needed to it based on 
the output need of an automobile, it is advantageous that the accessory gear 22 is intercepted always 
[0028] 

An internal combustion engine 13 and the accessory gear 22 are arranged in the form integrated densely 
about one common oil and cooling water circuit, and the exhaust gas path which joined, respectively. 
Thereby, the preheating of the oil by the accessory gear 22 is useful also for the internal combustion 
engine 13 connected later, in order to improve an exhaust gas presentation — the very thing — 02 well- 
known sensor (lamda sensor) can be used for both driving gears. In this case, this 02 sensor is 
succeedingly held also in start stop operation at that optimal operating temperature. 
[0029] 

It is desirable when the internal combustion engine 13 has the maximum output which is 150kW in the 
example of illustration. The accessory gear 22 is designed to it to compensate for the 12kW smaller 
maximum output. The starter generator 20 has the 3kW maximum output in the time of motor operation. To 
an internal combustion engine 13 and the accessory gear 22, it ****s to the output difference of the "drag 
moment" at the time of the start of the time of the start of the cold internal combustion engine 13 or the 
cold accessory gear 22, the warm internal combustion engine 13, or the warm accessory gear 22, and 
phase attachment which can be compared is obtained from this. In this case, the "drag moment" means 
the negative driving force which acts on a car wheel at the time of engine brake operation etc., and 
theoretically, when a driver separates a guide peg from an accelerator pedal, it may generate in each 
rotational frequency of an internal combustion engine. The drag moment in the condition that the 
accessory gear 22 warmed up is about 5Nm (newton meter), and the drag moment in the condition that the 
internal combustion engine 13 warmed himself to it is 50Nm. 
[0030] 

In order to start the drive system by this invention, the accessory gear 22 starts dynamically first That is, 
in relation to the temperature by which the accessory gear 22 was measured, the accessory gear 22 is 
started with a starter generator 20 using an impact start (Impulsstart), using a direct start (Direktstart). In 
the warm accessory gear 22 after warming up, a dynamic direct start is carried out, the transit clutch 15 
and the auxiliary clutch 14 are opened in this case, the change-over clutch 21 is closed, and, subsequently 
a starter generator 20 is connected by motor operation. The cold low-temperature accessory gear 22 is 
started by dynamic impact start, the transit clutch 15, the auxiliary clutch 14, and the change-over clutch 
21 are opened in this case, and a starter generator 20 is connected by motor operation. Subsequently, for 
the first time, after even about 1000 - 1500r.p.m. accelerate this starter generator 20, the change-over 
clutch 21 is closed in order to start the accessory gear 22. Then, the low-temperature internal combustion 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web^cgi_ejje 



2006/07/12 



JP,2003-505291,A [DETAILED DESCRIPTION] 6/7 (<— v. 



engine 13 can be started. In that case, in the condition that a quick impact start is attained, and the transit 
clutch 15 is opened in this case, and the change-over clutch 21 is closed, total, with the driving torque of 
the accessory gear 22, the driving torque of the starter generator 20 which operated by motor operation, 
and the torque of the momentum mass object of the middle gear 18 or a flywheel acts on the internal 
combustion engine 13 of the main powertrain 10 with closing of the auxiliary clutch 14, and an internal 
combustion engine 13 starts in this way. In the warm internal combustion engine 13, the impact start which 
used only the starter generator 20 further is attained. In that case, the accessory gear 22 is intercepted 
depending on the case, and the change-over clutch 21 is opened. 
[0031] 

The drive system by this invention also enables pure and simple electric operation of a car at the time of 
vehicle warehousing, when transit output need is very small. In that case, only the starter generator 20 is 
combined with the driving shaft 1 7 of a car through the middle gear 18 and the transit clutch 15. However, 
for such operation, in order to enable it to start the accessory gear 22 in an emergency in addition, the 
output need of auxiliary machinery 19 must also be supervised also for the charge condition of a dc- 
battery 23 by electric control and feed zone 12. 
[0032] 

The transit readiness of an automobile can be raised by already starting the accessory gear 22 through the 
door contact 26 at the time of disconnection of a driver seat door. Furthermore, in order to carry out the 
warm up of the automobile beforehand and to heat beforehand the oil in the common oil circuit of an 
internal combustion engine 13 and the accessory gear 22, starting the accessory gear 22 through remote 
control equipment 24 is also considered. In this case, a starter generator 20 and the change-over clutch 21 
are controllable through electric control and feed zone 12 which can be operated by remote control. 
[0033] 

Selection of the operation mode of the internal combustion engine 13 which is the main driving gear, the 
accessory gear 22, and/or the automobile driving gear between starter generators 20 is performed in 
relation to the output need of an automobile through electric control and feed zone 12. In the simplest 
example, selection of operation mode is performed by the accelerator pedal sensor 25 in relation to the 
accelerator pedal location of an automobile. Electric control and feed zone 12 have all the cars and dc- 
battery management for controlling three clutches 14, 15, and 21 and starter generators 20. Some 
advantageous conditions of each component of the drive system by this invention are listed in relation to 
the operation mode of each time by the following tables. However, in relation to the mechanical and 
electric output required as the dc-battery condition, this state diagram can be changed very flexibly, i.e., 
free, through motor management, without exposing a low consumption value to risk. 
[0034] 
[Table 1] 
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[Brief Description of the Drawings] 
[Drawing 1] 

It is the schematic diagram of the drive system by this invention for an automobile equipped with the 
internal combustion engine formed in the main powertrain, the starter generator formed in subpowertrain, 
and the accessory gear. 
[Description of Notations] 

10 Main Powertrain 11 SubPowertrain 12 Electric Control and Feed Zone, 13 Internal combustion engine 14 
Auxiliary clutch 15 Transit clutch, 16 Car gear 17 Driving shaft 18 Middle gear, 19 Auxiliary machinery 20 
Starter generator 21 Change-over clutch, 22 Accessory gear 23 Dc-battery 24 Remote control equipment 
25 Accelerator pedal sensor 26 Door contact 27 Clutch 28 Electric connection 

[Translation done.] 
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